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(54) FAN DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fan device 
which can be prevented from deteriorating in fan 
revolution characteristics and reduced in thickness. 
SOLUTION: A fan device is formed of a housing 2, 
equipped with an exhaust vent 1b provided in a 
peripheral wall, a motor 20 arranged inside the housing 2, 
an impeller 7 provided around the motor 20, and a circuit 
board which is mounted with a drive IC11 connected to 
the motor 20 to drive it is formed of the base plate 2a, 
where the drive IC11 is arranged confronting the exhaust 
vent 1b. .. . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Fan equipment characterized by forming said circuit board with said housing in fan 
equipment equipped with housing which has the exhaust port established by the peripheral wall, 
the motor arranged on the interior of said housing, the impeller attached around said motor, and 
the circuit board in which the drive circuit of said motor was carried. 

[Claim 2] Said circuit board is fan equipment according to claim 1 characterized by having 
mounted IC for a drive which drives said motor, having faced said IC for a drive said exhaust 
port, and allotting it 

[Claim 3] Fan equipment characterized by having faced said IC for a drive said exhaust port, and 
allotting it in fan equipment equipped with housing which has the exhaust port established by the 
peripheral wall, the motor arranged on the interior of said housing, the impeller attached around 
said motor, and the circuit board in which IC for a drive which drives said motor was mounted. 



[Translation done.] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web.cgLejje?u=http%3A%2F%2Fwww4.ipdljp... 2004/08/26 



1 



II 




1/4 v 



* NOTICES * 

Japan Patent Off ice is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fan equipment for electronic-parts cooling. 
[0002] 

[Description of the Prior Art] The conventional fan equipment for cooling the electronic parts 
arranged on the interior of electronic equipment, such as a notebook computer, is indicated by 
JP,5-5280,Y. This fan equipment is the axial flow fan which ventilates a cooling wind in the 
direction of a fan's revolving shaft. And fan equipment is attached in the wall surface of the 
interior of electronic equipment, or the case of electronic equipment, a cooling wind is ventilated, 
and the temperature rise of electronic parts is suppressed. 

[0003] Since the temperature, rise inside electronic equipment is large further by high packaging 
density-ization of the electronic parts accompanying the miniaturization of electronic equipment, 
the cooling means by the above fan equipments is indispensable. However, it will be necessary to 
also miniaturize fan equipment by the miniaturization. However, since the above-mentioned axial 
flow fan needed to secure a bigger ^dimensiontthan a fan's path in the height direction of 
electronic equipment, by thin electronic equipment like especially a notebook computer, the 
problem which cannot arrange an axial flow fan had produced it. 

[0004] In order to solve the above-mentioned problem, a sirocco fan which is indicated by 
JP,63-285294,A etc. has been used for thin electronic equipment. If the configuration of a 
sirocco fan is shown in drawing 5 , the sirocco fan 1 is covered with the housing 2 which 
consists of base-plate 2a and covering 2b. The stator 5 by which a coil 6 is ****('ed) is being 
fixed in housing 2. 

[0005] The impeller 7 is attached around Rota 4 which has the magnet 8 for a drive which stands 
face to face against a stator 5. Rotation of Rota 4 is attained to housing 2 centering on the shaft 
10, and exhaust-port 1b which sends out a cooling wind in the direction which intersects 
perpendicularly with inlet 1a which performs inhalation of air from the direction of the revolving 
shaft of Rota 4, and a revolving shaft is prepared in housing 2. 

[0006] Electronic parts, such as a position transducer (un-illustrating) which detects IC for a 
drive (un-illustrating) and the rotation location of Rota 4 which control the energization to a coil 
8, are mounted in the circuit board 9 to which a stator 5 is allotted caudad. And by energizing to 
a coil 8, Rota 4 rotates and the air attracted from inlet 1a is ventilated from exhaust-port 1b. 
Therefore, it has come to be able to carry out [ thin shape ]-izing of the fan equipment. 
[0007] 

[Problem(s) to be Solved by the Invention] However, according to above conventional fan 
equipment, the circuit board 9 is allotted, between base-plate 2a of housing 2, and a stator 5. 
Moreover, electronic parts, such as IC for a drive, are mounted ori the circuit board 9. For this 
reason, between housing 2 and a stator 5, the tooth space which arranges the circuit board 9 
and electronic parts is needed. 

[0008] Since especially IC for a drive is the most large-sized in the electronic parts mounted in 
the circuit board 9, it needs the big tooth space for arrangement of IC for a drive. Therefore, 
there was a problem which cannot attain thin shape-ization of fan equipment. 
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[0009] Moreover, since the circuit board 9 is high-density-assembly-ized with the miniaturization 
of fan equipment and thin-shape-izing, the temperature rise of these mounting electronic parts 
becomes large. Thereby, the temperature rise of IC for a drive also became large, and there was 
rnn^ni^u Wh, ° h degrades fan rotation properties, such as a rotational-speed fall of Rota 4 
L0010J This invention aims at offering the fan equipment which can attain thin shapeHzation 
Moreover, this invention aims at offering the fan equipment which can prevent degradation of a 
rotation property. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
forms said circuit board with said housing in fan equipment equipped with housing which has the 
exhaust port established by the peripheral wall, the motor arranged on the interior of said 
housing, the impeller attached around said motor, and the circuit board in which the drive circuit 
of said motor was carried. Moreover, IC for a drive which drives said motor is mounted in said 
circuit board, and said exhaust port is faced it and it is allotted. 

[0012] If the electronic parts which constitute the drive circuit which drives a motor according 
to this configuration are directly mounted in the wall of housing and electric power is supplied by 
the motor through a drive circuit an impeller will rotate and a cooling wind will be sent out from 
an exhaust port Moreover, IC for a drive is put and cooled from an exhaust port by the cooling 
wind sent out 

[0013] 

[Embodiment of the Invention] The operation gestalt of this invention is explained with reference 
to a drawing below. About the same part as drawing 5 of the conventional example of 
explanation, the same sign is attached for convenience. Drawing 1 and drawing 2 are the top 
views and front views showing the sirocco fan of 1 operation gestalt. respectively. 
[0014] The sirocco fan 1 is covered with the housing 2 which consists of base-plate 2a which 
forms a bottom wall, and covering 2b which forms a peripheral wall and a upper wall. Base-plate 
2a and covering 2b are formed of a griddle etc., and attachment section 1c for attaching a 
sirocco fan 1 in electronic equipment \$ preparedjn r a part of covering 2b. Moreover, inlet 1a is 
formed in the upper wall of housing 2, and exhaust-port 1b is prepared in the peripheral wall. 
[0015] The A-A sectional view of drawing 1 is shown in drawing 3 . On base-plate 2a, the 
bearing attachment component 15 holding bearing 14 is set up. Interpolation of the shaft 10 is 
carried out and it is supported by bearing 14 free [ rotation ]. The upper and lower sides of the 
stator core 19 which carried out the laminating of two or more sheet metal are covered on the 
periphery of the bearing attachment component 15 by insulator (insulating coat) 19a, and the 
stator 5 formed by ****(ing) a coil 17 is being fixed to it Positioning of a stator 5 has 
accomplished by carrying out fitting of the projected part 19b of lower insulator 19a to the fitting 
hole in which it was prepared by base-plate 2a. 

[0016] The magnet 8 for a drive which confronts each other through a predetermined clearance 
is arranged on the periphery of a stator 5. The magnet 8 for a drive and a shaft 10 are unified by 
the boss 16 and the Rota holder 13, and Rota 4 which can be freely rotated centering on a shaft 
10 is constituted. Therefore, if a motor 20 is constituted by a stator 5 and Rota 4 and a current 
is supplied to a coil 17, a field will occur and Rota 4 will rotate by the magnetic action between 
the magnets 8 for a drive. 

[0017] Moreover, the field generated with a coil 17 and the field generated with the magnet 8 for 
a drive are formed so that a center position may shift to shaft orientations. By this, magnetic 
attraction of Rota 4 is carried out to shaft orientations, precompression is given to bearing 14, 
and rotation of stable Rota 4 which does not have backlash in shaft orientations is obtained. 
[0018] The impeller 7 is formed in the Rota holder 13. Wing 7a of a large number in which an 
impeller 7 has a curved surface as shown in drawing 4 is prepared in a periphery, each wing 7a is 
connected by attaching part 7b, and a configuration is hekL And the inhalation of air taken in by 
rotation of the direction of arrow-head B from inlet 1a is drawn in the direction 6f a periphery. 
[001 9] The printed circuit (un-illustrating) is prepared in the front face of base-plate 2a through 
the insulator layer (un-illustrating). and the drive circuit which drives a motor 20 is formed. 
Therefore, base-plate 2a is functioning as the circuit board. On base-plate 2a which 
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accomplishes the circuit board, edge 17a of a coil 17 is connected to a predetermined terminal, 
and the electronic parts of the hole IC 12 grade which detects IC1 1 for a drive and the rotation 
location of Rota 4 which control the energization to a coil 1 7 are mounted. 
[0020] In the sirocco fan 1 of the above-mentioned configuration, if a current is supplied to a 
coil 17 and a coil 17 is excited, Rota 4 of an impeller 7 and one will rotate in the direction of 
arrow-head B by the magnetic action between the magnets 8 for a drive (refer to drawin g 1 ). 
And the air inside wing 7a of an impeller 7 is breathed out in the direction of a periphery. In 
connection with it, external air is attracted inside wing 7a through inlet 1a. 

[0021] In drawing 1 , to housing 2, eccentricity of the impeller 7 is carried out and it is allotted. 
The air breathed out in the direction of a periphery of an impeller 7 is led in the direction of 
arrow-head B by rotation of an impeller 7. Moreover, it is led to the one where the cross section 
is larger by the differential pressure by the difference of the cross section of the air duct in 
housing 2. Consequently, this air is exhausted from exhaust-port 1 b, and the electronic parts 
inside the electronic equipment by which a sirocco fan 1 is carried are cooled. 
[0022] At this time, IC11 for a drive is allotted to the location which attended exhaust-port 1b, 
and is put to this air discharged from exhaust-port 1b. Thereby, IC1 1 for a drive is cooled. 
[0023] Since according to this operation gestalt base-plate 2a which forms housing 2 functions 
as the circuit board and the electronic parts for motor 20 drive are directly mounted on base- 
plate 2a, it is not necessary to provide the tooth space which allots the circuit board between 
housing 2 and a stator 5, and a sirocco fan 1 can be thin-shape-ized. 

[0024] Moreover, most large-sized IC1 1 for a drive can be allotted outside an impeller 7 among 
the electronic parts which constitute the drive circuit which drives a motor 20 in housing 2 since 
direct mounting of the electronic parts can be carried out. It is not necessary to provide by this 
the tooth space which allots IC1 1 for a drive between housing 2 and a stator 5, and a sirocco fan 
1 can be thin-shape-ized more. Moreover, other electronic parts may be arranged outside an 
impeller 7. 

[0025] Furthermore, by facing and allotting IC1 1 for a drive to exhaust-port 1 b, IC1 1 for a drive 
can be cooled with exhaust air, and degradation of rotation properties, such as a rotational- 
speed fall of Rota 4 accompanying the temperature rise of IC1 1 for a drive, can be prevented. 
[0026] In addition, in this operation gestalt although bearing 14 explained one configuration, two 
bearing may be installed in shaft orientations side by side, and a shaft 10 may be held. Moreover, 
although some housing 2 (base-plate 2a) is constituted from the circuit board made from a direct 
griddle, the flexible circuit board may be stuck not only this but on base-plate 2a, and the circuit 
board may be constituted. 

[0027] Furthermore, this invention can constitute some housing [ at least ] 2 from a heat sink 
ingredient, and can also make it a heat sink fan. In addition, as an impeller attached around the 
motor in housing, impellers, such as not only the impeller for centrifugal ventilation but a flat 
mold axial flow fan, can be used, and shaft-orientations suction and the direction ventilation of a 
path are enabled by the device of the configuration of housing. 
[0028] 

[Effect of the Invention] Since the electronic parts which housing functions as the circuit board 
and constitute the drive circuit for motorised on the wall of housing are mounted directly 
according to this invention, it is not necessary to provide the tooth space which allots the circuit 
board between housing and a stator, and fan equipment can be thin-shape-ized. Thereby, it 
becomes possible to make it correspond to thin shape-ization of electronic equipment, such as a 
notebook computer. 

[0029] Moreover, since electronic parts can be mounted in housing, most large-sized IC for a 
drive can be allotted to the outside of an impeller among the electronic parts which constitute 
the drive circuit which drives a motor. It is not necessary to provide by this the tooth space 
which allots IC for a drive between housing and a stator, and fan equipment can be thin-shape- 
ized more. 

[0030] Moreover, IC for a drive can be cooled by facing IC for a drive an exhaust port and 
allotting it. Thereby, degradation of rotation properties, such as a rotational-speed fall of Rota 
accompanying the temperature rise of IC for a drive, can be prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 ] It is the top view of the fan equipment of the operation gestalt of this invention. 
[Drawing 2] It is the front view of the fan equipment of the operation gestalt of this invention. 
[Drawing 3] It is an A~A sectional view in drawing 1 . 

[Drawing 4] It is the top view showing the impeller of the fan equipment of the operation gestalt 
of this invention. 

[Drawing 5] It is the sectional view of conventional fan equipment 
[Description of Notations] 
1 Sirocco Fan 
1 a Inlet 

1 b Exhaust port 

2 Housing 

2a Base plate 
2b Covering 

4 Rota 

5 Stator 

7 Impeller 

8 Magnet for Drive 

9 Circuit Board 

1 0 Shaft 

1 1 IC for Drive 

1 2 Hole IC 

13 Rota Holder 

14 Bearing 

1 5 Bearing Attachment Component 
1 7 Coil 

1 9 Stator Core 
19a Insulator 

20 Motor 
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DRAWINGS 



[Drawing 1 ] 




[Drawing 2] 
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[Drawin g 3] 
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□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

t 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHD31T(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . r— 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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